M easurem ents w ere m ade of average daily m etabolism ra te and of food consum ption and u tilization in com m on voles, Microtus arvalis (Pallas, 1779). The studies w ere carried out on control an im als a t a te m p e ra tu re of 20°C, then the anim als w ere kept fastin g for 48 hours and la te r supplied w ith food of know n com position and caloric valu e. O xygen consum ption was respectively for these groups: 0.48; 0.56; 0.51 kcal.'gX day, and food assim ilation in control anim als 0.54, in a n i m als fed a fte r fasting 0.75 k cal/gX day. C alculation w as m ad e fro m d ifference in the voles' body w eight, and th e ir resp ira tio n an d food assim ilation, of the costs of depositing 1 gram of body tissue as 8.572 kcal, the energy value of production itself form ing 7.610 kcal of th is figure. E nergy gain from b urning 1 gram of the an im al's ow n tissues calculated analogically w as 5.583 kcal.
INTRODUCTION
A lthough of im portance to both anim al h u sb a n d ry and ecology, little is know n about th e cost of depositing and utilizing stored en erg y in anim als. This facto r affects the individuals' chances of surv iv al and also plays a very im p o rta n t role in estim ating energy flow th ro u g h popu lations.
This index w as studied in the com m on vole, M icrotus arvalis (P a 11-a s, 1779). These rodents, dom inating in agrocenoses, a re of outstan d in g economic significance, p a rticu la rly d uring outbreaking year. Choice of the vole for such studies was also influenced by the fact th a t th e re is a lre ad y a considerable am ount of data on its bioenergetic and popula tion p aram eters.
M A TERIAL AND METHODS
A d u lt voles w ere k ep t in a la b o ra to ry a t a te m p e ra tu re of 20°C, w ith n o rm al light rh y th m , and all m easurem ents w ere m ade a t this te m p e ra tu re . T he e x p erim en t consisted of th re e consecutive basic series: (1) control, (2) an im als k ep t [3911 fastin g for 48 hours, (3) anim als fed a fte r th e ir fast. The resu lts of the stu d y toy K ostelecka-M yrcha & Myrcha (1964) suggest th a t although p lan t food rem ains in the vole's stom ach for over 10 hours, and cereal seeds for even lo n g er, ab o u t 30% of the voles die if kept fasting for longer th a n 48 hours. A v e ry considerable drop in th e anim als' body w eight occurred as th e resu lt of the 4 8 -h o u r fa st used in these experim ents.
In all the series of experim ents, exam inatio n w as m ade of the average d a ily m etabolism ra te (ADMR) of voles, using a M orrison system resp iro m eter (Morri son & Grodzinski, 1975) . ADMR w as d eterm in ed for 36 anim als, in v o lv in g th e th ree series of m easurem ents jointly. For each series of m easurem ents e x am in atio n w as m ade of the resp ira to ry coefficient (RQ) in several voles in th e open system »Spirolyt« respirom eter.
T able 1 C hem ical com position of diets used in ex p erim en ts (in per cent of d ry w eight). C onsum ption, digestion and assim ilation of food w ere d eterm in ed p ara llely to m e asu rem en ts of m etabolism . O ver the w hole cycle of ex p erim en ts the voles w ere supplied w ith specially prepared food consisting of ground hazel n u ts and w h ea t grains. The food w as p repared im m ediately before each ex p erim ent, and con sequently th e com position of the various portions differed slightly in resp ect of fat, protein content and caloric value (Table 1) . A lthough this is not food ty p ical of voles, it w as chosen as the result of experim en ts and used, as it ensured a rap id gain in the voles' body w eight.
Diets
T he energy v alue of food, faeces and urine w as defined by burning them in a calorim etric bom b (Górecki, 1975 ).
RESULTS

A v erage D aily M etabolism R ate
The daily m etabolic rates of the stu d y groups of voles have been com pared in Table 2 . The anim als' body w eights w ere fairly sim ilar in all th e groups, and the coefficient of variation highest in voles fed a fte r fasting -ap p roxim ately 25°/o, b u t none of th e average body w eights of an y group differed statistically significantly. O xygen con sum ption w as converted to calories, using the previously defined RQ of 0.8 for th e control group and th e group fed a fte r fasting (the caloric e q u iv a len t of 1 litre of oxygen was th u s 4.8 kcal, and 0.7 for fasting voles i.e., 4.7 kcal/litre). O xygen consum ption calculated in th is w ay w as 0.480'kcal/gX day in the control group, bu t is about 16°/o h ig h er in th e fasting anim als, probably as the re su lt of th e ir increased activity. D ifferences in resp iratio n v alu e for th e tw o groups are on th e b o rd er lin e of statistical significance (P^0 .0 5 ). The m etabolism of anim als fed a fte r fasting has an in te rm e d ia te value -0.509 k cal/g X d ay , and it also fails to d iffer statistically from the tw o previous values. The coefficient of variation in the tw o groups consum ing food was about 15.5%>, and in the fasting group 23%.
T able 2 O xygen consum ption levels of control and ex p e rim en tal anim als. O xygen consum ption expressed in m etabolic units of body w eight (Kleiber, 1961 ) varied w ithin a n a rro w range from 195 to 232 kcal/ k g 0 .7 o X day ( Table 2 ). V ariation in th e body w eight of th e voles e x am ined p erm itted of calculating th e relatio n betw een m etabolism and body w eight ( Table 2) . The m ost distin ct relatio n betw een ADMR and body w eight can be seen in anim als fed a fte r fasting (b -~ 0.545). This is probably connected w ith th e m axim um range of body w eight in th is group, as is show n by the g rea test stan d ard deviation (T able 2).
C on su m p tion and U tiliza tio n of Food
Voles in th e control group consum ed from 5 to 9 g of food (average 7.03 g) over a 24-hour period, th a t is, about 16.5 kcal/anim al X day (Table 3) . A nim als fed a fte r fasting for 48 hours consum ed from 2 to 6 g of food, b u t of higher caloric v alu e (food III - Table 1) , and th u s consum ed about 22.4 kcal/anim al X day w ith th e ir food (Table 3) . A fte r calculating energy loss due to ex creting faeces and urine, assim ilation in 
C osts o f D eposition
Voles fed a fte r a 48-hour fast exhibited an average increase in body w eight of 0.79 ± (S D ) 0.1 g per day. E nergy costs of production w ere calculated from th e gain in body w eight and from the differences in respiration and assim ilation values. R espiration was 12.877 k c a l/an im alX day (Table 2) , and food assim ilation 18.889 k c a l/an im alX d a y (Table 3 ). An average anim al th erefo re had 6.012 kcal/day a t its disposal. The value (A -R = P), calculated in this way, rep resen ts the value of en erg y deposit. Costs of deposition are, how ever, slightly increased by the energy req u ired for this process included in respiration m easurem ent. In order to calculate the deposition costs the follow ing equation m ust be used:
w hen: DC -deposit costs, P -energy value of production, Kdep. -an im als' m etabolism during deposit, deposition, Kcontrol -m etabolism of control anim als.
Use has been m ade h ere of th e respiration value for control and fed anim als, th e value being expressed in kcal/g of body w eight X 24 hours. In connection w ith th e slight (1 g) difference in body w eights this last value for fed voles was m ultiplied by th e value of body w eight in control voles (26.3 g). R espiration value for the whole anim al obtained in this w ay w as 13.39 kcal/day. Thus If this value is added to th a t calculated previously (6.012 kcal/day). th en deposition cost of 0.79 g of tissues p e r day 6.772 kcal. Efficiency of the deposition is th u s u n u su a lly high, since it is as m uch as 88.8°/o. Such high efficiency suggests th a t th e deposit in short in te rv a le of tim e m ay apply chiefly to fat. D uring a 24-hour period the voles increased th e ir body w eight by 0.78 g, and th u s costs of depositing 1 gram are 8.572 kcal, the en erg y value of production itself being 7.610 kcal.
U tilization of E nergy D ep osited in th e F orm of th e A n im a l's ow n T issu es
A fter fasting for 48 hours voles lost on an average 2.83 ( ± 0.68 g) of body w eight per day. As th e anim als did not consum e a n y food d u r ing this tim e th e whole of resp iratio n took place comes from previously deposited tissues. If resp iratio n is 15.801 k c a l/an im alX d a y (Table 2) , th en the voles obtained on an average 5.583 kcal from b u rn in g 1 g of tissues.
DISCU SSIO N
Food form s the only source from w hich anim als d raw energy for satisfying all th e ir vital needs. In m am m als this en erg y is used to m aintain a constant high body tem p e ra tu re , the action of m otor m uscles and function of th e re sp ira to ry ap paratus, a lim e n ta ry system , circulation, nervous system etc. (Kleiber, 1961) . In addition th e anim al organism uses en erg y continuously for building and reg en eratin g tissues and for reproduction. D uring periods of food deprivation all th ese costs m ust be m et by energy released by b u rn in g the a n im a l's own tissues.
D eposition costs obtained in th e p rese n t stu d y are fa r low er th an those given by Kielanowski (1965) , who calculated th a t about 14 kcal w ere req u ired to deposit 1 g, b u t he assum ed th a t anim als deposited fat only. T he paper b y Sawicka-Kapusta (1974) shows th a t both increase in body w eight, and also its w in ter depression is th e re s u lta n t of fu n d am e n ta l changes in all th e basic com ponents of th e body in rodents. O ver sh o rt periods of tim e, how ever, variations m ay ap p ly alm ost solely to fat, hence th e deposit v alu e obtained in th e p re se n t stu d y m ay be tak e n as highly probable. S im ilar costs of deposit w ere obtained by K e n d e i g h et al. (1969) for birds, th e figure being about 6 kcal/gram of increase in body w eight.
A ccording to King & Farner (1961) , a decrease in a b ird 's biom ass of 1 gram corresponds to th e equivalent of ap p ro x im ately 7 kcal. In the case of bird s w hich varied in body w eight du rin g e x p erim en ts lasting several days K e n d e i g h et al. W hen costs of deposition are com pared w ith utilization of previously deposited en erg y it can be seen th a t they differ by only about 35°/o. D uring sh o rt periods of fasting, which form a fairly frequent pheno m enon in sm all hom oiotherm al anim als, th ey m anage quite w ell by obtaining sufficient am ounts of energy to satisfy th eir c u rre n t needs from the supply deposited in tissues.
W ith am bient tem p e ra tu re s below the th erm o n eu tral zone the whole of th e energy obtained b y burning tissues m ay be fully used, since even the heat gen erated in all these processes is included in heat production for th erm oregulation.
Drożdż et al. (1972) state th a t an adult vole has up to 50% fa t in d ry body mass, th a t is, about 16% in its biomass. From this am ount it is able to utilize at least 10%, th a t is, about 2 g of fat, by burning w hich the anim als can o btain about 18 kcal. This am ount of energy is sufficient for an anim al to satisfy its basic energy needs for two days a t most.
It is obvious th a t this m ethod of obtaining energy can only be used over v ery sh o rt periods of tim e and th a t the anim al cannot reso rt to it too freq u en tly , since a fte r a period of fasting the lost energy stores m ust be deposited again.
